Summary
The lymphoblastic leukaemia was associated wi~h generalized infiltration of many organs by neoplastic cells.
Lymphosarcoma has been reported infrequently in the rabbit (Polson, 1927; Greene & Strauss, 1949; Van Kampen, 1968; Weisbroth, Flatt & Kraus, 1974) . In the few cases of leukaemia described the diagnosis was made post mortem, without suitable clinical pathological evaluation (Meier, Fox & Crary, 1972) . We believe this to be only the 2nd well-documented case of leukaemia in the rabbit which is substantiated by haematological data: another recent report (Cloyd & Johnson, 1978) described a different anatomical distribution of lesions.
Materials and methods
The rabbit described in this case was 18 months old, and came from a colony founded with 6 breeding females of a multicoloured English type, which has remained a closed colony for the past 10 years.
Whole blood was taken from the heart into ethylene diamine tetra acetic acid, and a serum sample was obtained from the same site. The animal was then humanely killed.
. Tissues for histological examination were fixed m 10% buffered formol-saline, embedded in paraffin wax, cut at 5 pm, and stained routinely with haematoxylin and eosin. Small portions of liver and kidney were promptly fixed and processed for electron microscopy.
Observations and results
The clinical history was one of lethargy and anorexia with progressive wasting. An examination of the rabbit showed emaciation, the mucous membranes were very pale and palpation of the abdomen revealed the presence of 2 large masses in the upper quadrants. Peripheral lymph nodes were moderately enlarged.
At autopsy, all body lymph nodes were found to be enlarged, and in section uniformly cream in colour with loss of definition between cortex and medulla. Liver and spleen were enlarged, the liver being yellowbrown in colour with uniformly distributed white foci Received 6 April 1979 . Accepted 18 September 1979 in all lobes, whilst the spleen was about twice its normal size, the edges being noticeably rounded. The kidneys were markedly enlarged (measuring 6·5 em from pole to pole and 4·5 em from the hilus to the greater curvature) and the capsular surface of each organ was cream in colour. Multiple, greenish-yellow irregular areas, measuring 1-1·5 em in diameter were seen on the capsular surface. On section, most of these areas extended deep into the parenchyma; they were wedge-shaped, with the base on the capsular sur~ace and the apex in the medulla, and had the tYPical appearance of infarcts of the interlobular arteries. The bone marrow was uniformly white in colour throughout the entire length of the femur. A recent intussusception, involving about 3 em of colon, was present and was probably agonal as it was easily corrected by gentle traction.
Microscopically the normal architecture of the lymph nodes was replaced by neoplastic Iy~phoblasts which also invaded the capsule and pennodal tissues. The lymphoblasts showed nuclear pleomorphism and some cells had a narrow band of cytoplasm visible. The tumour cell nuclei were.~ype.rchromatic but fine chromatin granules were VISibleIn most cell;, and in some one or more nucleoli were discernible. Mitotic figures were numerous.
The interstitial tissues of the renal cortex and medulla were heavily infiltrated by neoplastic cells, replacing much of the parenchyma. Remaining glomeruli showed marked thickening of glomerular and capsular basement membranes and some were shrunken and hyalinized. Most surviving tubules were undergoing degeneration, some were necrotic and many contained hyaline, eosinophilic casts. The capsule of the kidney was invaded by tumour cells and there were numerous large, recent infarcts in the cortex and medulla.
The periportal areas of the liver were heavily infiltrated with tumour cells, with fewer cells in the sinusoids. There was widespread fatty change in remaining hepatocytes.
.. . The spleen was diffusely mvolved m the neoplastic process, with heavy infiltration of the organ,~ncluding the capsule, resulting in some loss of prommence of malpighian corpuscles. Myeloid metaplasia was marked.
The bone marrow was largely replaced with neoplastic cells to the virtual exclusion of normal cellular elements. Fawcett & Scott (1960) .
:j: For method see Popper, Mandel & Mayer (1937) and Seelig & Wust (1969) .
The interstitial areas of the lung were diffusely infiltrated with tumour cells and epithelialization was apparent. Small areas of lung were atelectatic and circulating neoplastic cells were readily visible in pulmonary blood vessels (and to a lesser degree in the other organs).
There were small foci of tumour cells in the adrenal cortex and strands of cells resembling neoplastic cells in the sinusoids. The medulla of the organ was largely replaced by these cells.
In the intestine, neoplastic infiltration was confined to the superficial parts of the lamina propria resulting in extensive erosion of the epithelium. The gastric mucosa appeared to be spared but a few foci of neoplastic cells were seen to be invading the muscularis externa.
Sections of the heart examined were free of neoplastic involvement. Loose accumulations of tumour cells were present in the meninges and in one area of the cerebral cortex, neoplastic cells were seen to be invading the lumen of a small blood vessel from the Virchow-Robin space.
The results of haematological examination and tests of renal function are shown in Tables 1 and 2 respectively.
The most obvious haematological abnormality was the presence of large numbers of circulating Iymp-hoblasts, which represented 99% of the total leucocytes. These cells had a similar morphology to those described in the tissues, but were
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Discussion
Haematopoietic neoplasms have a very low incidence in rabbits, sheep and horses, but occur rather more commonly in dogs, cats, cattle, pigs and chickens (Van Kampen, 1968; Moulton, 1961) . The pathological findings of generalized lymphosarcoma described here are similar to published reports for the rabbit (Van Kampen, 1968; Fox et at., 1970; Hayden, 1970; Gupta, 1976) and other domestic animals (Moulton, 1961) . Greatly enlarged kidneys, hepatomegaly with uniformly distributed white foci, splenomegaly and lymphadenopathy form a complex which occurs with such frequency as to seem almost pathognomonic for lymphosarcoma in the rabbit (Weisbroth et al., 1974) . This case reinforces that view.
With respect to the clinical pathology (Tables I and   2) , the profound anaemia, low haematocrit, depressed red blood cell count and amount of haemoglobin conformed to the picture consistently found in other cases of lymphosarcoma described (Weisbroth et al., 1974; Fox et al., 1970) , except for the case reported by Cloyd & Johnson, 1978 , which was not anaemic.
The elevated blood urea nitrogen is also a constant finding.
However, in contrast to our case and that described by Cloyd & Johnson (1978) which had a peripheral leucocyte count of 1·01 x 106/mm 3 , lymphosarcoma in the rabbit appears to be almost always aleukaemic (Weisbroth et al., 1974) . In one study of 26 cases of lymphosarcoma, an aleukemic pattern was also found with total leucocyte counts ranging from 2000-10 000/ mm3, although there was often a relative increase in lymphocytic elements to 80-90% of the total, many being immature forms (Fox et al., 1970) . The case described here showed a marked elevation of the total leucocyte count and an overwhelming increase in lymphoblastic elements.
Although lymphosarcoma in rabbit populations appears to arise sporadically, there are a few reports of a number of cases arising within a given colony (Fox et at., 1970; Loliger, 1966) . One group of investigators concluded from data on their strain of rabbits that an autosomal recessive gene conferred susceptibility to lymphosarcoma and that the pattern was consistent with vertical transmission of a virus (Fox et at., 1970) . Lymphosarcoma in rodents and cats, and lymphomatosis in chickens, are known to be related to a viral agent, but demonstration of C-type tumour somewhat more mature with nucleoli not being conspicuous, although many had a moderate amount of cytoplasm. Blood urea nitrogen and serum creatinine were both markedly elevated (Table 2) virus has been unsuccessful so far in rabbits (Fox et ai., 1970; Ubertini, 1972) . Virus-like particles have been observed in neoplastic tissue from the kidney in a
